Abstract. Recently, the dancing robots are having the limelight in the field of performing art. In order to generate elaborate robot motion, the motion capture technology and keyframe animation technique were used. This paper proposes the data converting and simulation system for the dancing robot. The proposed system converts the motion capture data based on the range and torque of the motor of the dancing robot. The converted data can be applied to the real and virtual dancing robot. The proposed system was evaluated with motion capture data and showed its possibility and usefulness.
Introduction
Recently, the dancing robots are being used in the live performance. Following the trend, studies on the robot based performing art are conducted by a lot of researchers [1] [2] [3] [4] . One of the most essential components of the dancing robot is its motion. The motion of the dancing robots can be generated by using keyframe animation or motion capture system. While the keyframe animation provides precise motion control, the motion capture system allows user to create natural human motion. Generally, in order to make realistic motion, the motion data is created by motion capture system and processed by the keyframe animation [5] [6] .
In order to apply the motion capture data to the robot the data need to be processed. First, the range of captured data should be scaled to the available range of the actuator. The variation of the data is also needs be converted. If the captured data contains sudden changes which cannot be performed by the actuator, it may cause abnormal state or overload of the actuator. Especially in case of the dancing robot which is consisted of small size and low power actuators for the reduction of prices.
In this paper, we proposed the post-process procedure of the motion capture data and the virtual environment based load simulation system for the dancing robot. The proposed system converts the motion capture data based on the predefined motor range and torque and provides the simulation of the converted data with virtual dancing robot.
System Implementation
The proposed system receives data signals from the motion capture device. Received data were mapped with motors that form the dancing robot and converted based on the specification of the motor. Converted motion capture data can be applied to both real and virtual dancing robots. Fig. 1 shows the converting procedure of the proposed system. The graph (a) and (c) in Fig. 1 shows the motion capture data and converted data, respectively.
Fig. 1. Structure of proposed system
Conversion of the motion capture data consists of the data range and data slope conversion. The data range conversion changes the range of motion capture data to the available range of motor angular position. Based on the minimum and maximum limits of both motion capture and motor position, the data signal was scaled. The graph (b) in Fig. 1 shows an example result of data range conversion.
The data slope conversion inspects sudden changes in the motion capture data. If a variation of the data slope is bigger than the rotational speed of the motor, the system reduces the variation of the data slope. The graph (b) and (c) in Fig. 1 are showing the conversion process. The simulation of converted data is based on virtual 3D model of the dancing robot. The virtual dancing robot consists of virtual motor parts. The rotation range and torque speed of virtual motor part was decided by the real motor parts.
System Results
The proposed system was evaluated with the virtual dancing robot which was constructed based on the real humanoid robot. Fig. 2 shows the captured data and converted data. The motion capture device generates key values for every frame which are redundant. As shown in Fig. 2 , the proposed system deleted redundant keyframes.
The motion data were scaled for the range of the motor part and the data slopes were also adjusted. The converted data were applied to the virtual dancing robot and the captured image is shown in Fig. 3. 
Conclusion
In this paper, we proposed a motion capture data converting and simulation system for the dancing robot. The proposed system converts the motion capture data based on the angular range and torque of the motor part which composes the dancing robot. The proposed system was tested with virtual humanoid robot and showed its usefulness. Our future work is the interpolation and curve fitting for the motion capture data.
